Abstract: Inpatient costs related to mental illness are substantial, though declining as a percentage of overall mental health treatment costs. The public sector has become increasingly involved in funding and providing mental health services. Nationwide Inpatient Sample data for the years 1999-2007 were used to: 1) examine Medicare, Medicaid, and private insurance charges related to mental illness hospitalizations, including trends over time; and 2) examine trends in mental comorbidity with physical illness and its effect on charges. There were an estimated 12.4 million mental illness discharges during the 9-year period, with Medicare being the primary payer for 4.3 million discharges, Medicaid for 3.3 million, private insurance for 3.2 million, and 1.6 million for all other payers. Mean inflation-adjusted charges per hospitalization were US$17,528, US$15,651, US$10,539, and US$11,663, respectively. Charges to public sources increased for schizophrenia and dementia-related discharges, with little private/public change noted for mood disorders. Comorbid mood disorders increased dramatically from 1.5 million discharges in 1999 to 3.4 million discharges in 2007. Comorbid illness was noted in 14.0% of the 342 million inpatient discharges during the study period and was associated with increased charges for some medical conditions and decreased charges for other medical conditions.
Background
Societal costs for mental illness and substance abuse within the United States during 1992 were an estimated US$370 billion, 1 including indirect costs such as travel and waiting time and the support of family members. Homelessness is common among patients with serious mental illness, 2 and an estimated 7% of those with serious and persistent mental illness are incarcerated in jail or prison each year.
3 A "displacement model" has been proposed to account for the fact that a group of people seem to cycle between the criminal justice system, the welfare system, and the mental health system. 4 Direct mental health treatment costs include services at hospitals, federally funded community mental health centers, residential treatment centers for emotionally disturbed children, institutional care, community-based services, and prevention services. 5 In 2001, expenditures for such mental health and substance abuse services, including medications, totaled US$85.4 billion, which was 6.2% of all health care spending. 6 Mental health and substance abuse treatment costs are expected to increase to US$239 billion by 2014 but continue to fall as a share of all health spending.
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Cost-shifting
One area of economic interest is cost-shifting, which is formally defined as "one agency reducing its own expenditures by inducing another agency to pay for similar services". 8 For example, an earlier study found a greater rate of psychiatric services by veterans at Department of Veterans Affairs facilities in areas with reduced per capita funding for state and county mental health hospitals". 9 Another study found limited evidence that Medicaid beneficiaries with a mental illness were more likely to be jailed after a managed care program was implemented. 8 Two major pathways of managed care resulting in more jail use have been proposed: unmet mental health need may result in greater illicit drug use or increased nondrug related charges, particularly misdemeanors such as dining-and-dashing. 10 Cost-shifting or even differences in care based on funding source may be subtle and perhaps even unintentional. For example, a study of veterans with heart failure found that those enrolled in managed care Medicare were more likely to receive recommended drug therapies than veterans enrolled in fee-for-service Medicare. 11 A related topic is potential increased medical costs due to mental illness. Patients with mental illness and an ambulatory care sensitive medical condition are more likely to be hospitalized, and to have a longer length of stay and higher costs. 12 Likewise, homeless individuals with serious mental illness are more likely to use inpatient and emergency services rather than outpatient mental services. 2 Some mental disorders frequently coexist with other medical disorders, such as depression and cardiovascular disease, particularly congestive heart failure. 13 The risk of developing diabetes mellitus is 2-3 times higher in patients with schizophrenia compared with those not having schizophrenia, perhaps mediated by psychiatric medications.
14 There are also associations with conditions, such as rheumatoid arthritis 15 and chronic pulmonary illness. 16 Studies have shown increased risk of hospitalization, longer lengths of stay, and higher costs among those diagnosed with depression and diabetes mellitus 17 and congestive heart failure. 18 There are at least three mechanisms proposed as to how mental illness may result in worse outcomes from medical illness: poor lifestyle practices, direct internal biological influences of mental illness, and substandard interaction with the medical care system. 19 
inpatient mental health costs and funding
Inpatient care is still the single most expensive type of mental health service; however, its relative share of expenditures has been declining. In 2001, hospitals accounted for 27% of mental health expenditures (16% of expenditures for general hospitals and 11% for specialty hospitals). 6 Public sources funded 63% of those mental health expenditures (27% from Medicaid, 23% from other state and local funding, 8% from Medicare, and 5% from all other federal sources including the Department of Veterans Affairs), and 37% of funding for mental health services came from all private sources (22% private insurance, 13% out of pocket, 2% all other private sources). 6 A number of factors are responsible for the declining overall percentage of inpatient to total mental health treatment costs. There has been a dramatic reduction in the number of psychiatric beds, from 524,878 in 1970 to 211,199 in 2002. 20 Much of that decrease has come from state mental hospitals, which accounted for 27% of all psychiatric beds in 2002, compared with almost 80% of psychiatric beds in 1970. 20 Psychiatric treatment advances including new prescription drugs, partial hospitalization, residential facilities, and other treatment philosophy changes have reduced the demand for psychiatric hospitalization. 21 However, because cost-containing initiatives for inpatient services have forced clinicians to develop a model that reserves such services for more severe, acute cases, 22 costs continue to increase among those who are hospitalized.
It has been suggested that Medicaid funding has allowed states to spend more on total mental health care, especially care outside the purview of state mental health agencies. 23 However, federal Medicaid policies may have worsened mental health treatment for indigent persons with severe mental illness, 24 primarily due to funding restrictions on state mental hospitals. 25 It does appear that as many states and counties shift more of their mental health budgets onto Medicaid, there are fewer funds to provide services for lowincome, uninsured people with serious mental illness, who are not eligible for Medicaid. 26 One consequence is that a majority of emergency department directors within California believe that limited mental health treatment resources for uninsured persons is a significant factor in increased emergency room visits related to suicide attempts. 27 Other research in California has shown regional differences in the percentage of indigent psychiatric hospitalizations, which may be reflective of variations in public funding for outpatient care. 28 Although Medicare funds a relatively small portion of total mental health expenses, its caps on reimbursement for psychiatric hospitalizations and different reimbursement policies for nondementia care, depending on the type of facility, has led to significant changes in patient care and length of stay. 22 Medicare funds freestanding psychiatric hospitals, certified psychiatric units in short-stay general 29 Managed care, which aims to decrease medical expenditures including inpatient care, emerged in the 1980s. Today, most private insurance-funded behavioral health care in the United States is reimbursed by managed behavioral health care organizations, which have achieved sizable decreases in behavioral inpatient care spending by reducing payments, admissions, and length-of-stay. 21 Analysis of hospitalization data from 1988 to 1997 found that psychiatric length of stay decreased more rapidly than other conditions, particularly among the privately insured. The more rapid decline in length of stay for mental health and substance abuse stays than for all stays may have been a result of greater incentive for cost containment and therefore more intensive care management and advances in treatment technology, especially medication. 30 
Study purpose
It is commonly expected that public sources will fund an increasingly larger percentage of mental health costs, with private insurance paying for less. 7 This descriptive study uses nationwide hospitalization data between 1999 and 2007 to examine changes in the relative amount of funding sources for inpatient mental health treatment, with a particular interest in stratifying by the most common diagnoses. A second objective is to examine mental health comorbidity among patients not hospitalized for a psychiatric condition, to examine trends over time and to see whether comorbidity is associated with higher total charges.
Better understanding of the true costs and funding related to mental illness is critical for improving treatment, particularly because those with mental illness are often involved in multiple treatment/service systems and often have physical illnesses. Individual organizations may reduce their costs by withholding care; but this may result in higher societal costs.
Methods Data
The Nationwide Inpatient Sample (NIS) is the largest allpayer inpatient care database in the United States. 31 It is one of a family of datasets developed as part of the Healthcare Cost and Utilization Project (HCUP), a Federal-State-Industry partnership sponsored by the Agency for Healthcare Research and Quality. NIS approximates a 20% stratified sample of US community hospitals, with the sampling frame covering about 90% of all hospital discharges in the United States. 31 This dataset has been used for previous mental health research, such as evaluating hospitalization trends among children and adolescents 32 and interaction of mental illness among those hospitalized with HIV infection. 33 Two analytic files were developed for this analysis. The first consisted of all NIS discharges between 1999 and 2007 having a primary diagnosis indicating mental illness. That sample file consisted of 2,534,232 records, representative of 12.46 million discharges. The second file for comorbidity analysis was a combination of all discharges during the 9 years, with dummy variables indicating the presence of comorbid mental illness; that is, a mental illness diagnosis in diagnosis variables 2 through 15. That file comprised 70,052,217 records, representative of 341.92 million discharges.
Mental health measures
Mental illness was defined using single-level Clinical Classification Software (CCS) codes developed as part of HCUP. This classification codes thousands of individual International Classification of Diseases, 9th revision, clinical modification (ICD-9-CM) codes into fewer than 300 unique categories, 34 and a CCS code is provided for each of the 15 diagnosis fields within the NIS data. That system was updated in 2007 to include more detailed mental health and substance abuse categories. The CCS codes in the analytic files were updated using an SAS program downloaded from the HCUP website. 35 Categories used to define mental illness were: mood disorders (CCS 657), schizophrenia and other psychotic disorders (CCS 659), delirium, dementia, and amnestic and other cognitive disorders (CCS 653), and "other mental illness" which included adjustment disorders (CCS 650), anxiety disorders (CCS 651), attention-deficit, conduct and disruptive behavior disorders (CCS 652), developmental disorders (CCS 654), disorders usually diagnosed in infancy, childhood, or adolescence (CCS 655), impulse control disorders and NEC (CCS 656), and personality disorders (CCS 658). Preliminary analysis suggested that CCS coding were not reliable for trends of alcohol and substance abuse even after using the "cross-walk" SAS program.
Analysis
The data file consisting of primary mental diagnoses was examined looking at basic demographics (age, gender, and race), hospital characteristics (bed size and location/teaching status), and type of mental illness, stratified by primary payer (Medicare, Medicaid, private insurance including HMO, and all other payers -self-pay, no charge, and other). Significance submit your manuscript | www.dovepress.com Dovepress Dovepress testing was conducted using the Rao-Scott chi-square test (a design-adjusted version of the Pearson chi-square) for categorical variables. Hospital charges were adjusted for inflation to 2007 values using the consumer price index (CPI) for all urban consumers, using 1982-1984 as a baseline of 100. 36 As an example, 1999 dollars were converted to CPI-adjusted 2007 dollars by first multiplying charges by the 2007 annual average of 207.342 and then dividing by the 1999 annual average of 166.6. We estimated the total number of discharges for each year for the four different types of mental illness and then annual charges by payer type within those mental illness categories.
Comorbidity in the larger data file was first examined by estimating the annual number of discharges having each of the four groups of mental illness. Then overall mental comorbidity was examined stratified by major diagnostic category (MDC), a system which assigns a discharge to one of 25 (plus a leftover) categories of illness type/body system based on primary (ICD-9-CM) diagnosis. We looked at overall prevalence of comorbid mental illness and mean charges. As a follow-up, we looked at age and number of diagnoses on the discharge record by specific mental comorbidity among a handful of MDCs. File manipulation and survey-adjusted statistical analyses 37 were conducted using SAS 9.2 (SAS Institute, Cary, NC). Table 1 shows that between 1999 and 2007, there were an estimated 4.31 million discharges covered primarily by Medicare, 3.27 million by Medicaid, 3.23 million by private insurance, and 1.60 million by all other sources. Medicare hospitalizations had the highest average charges, the longest length of stay, and the highest average age (60.2 versus mid-30s for all other conditions). Medicaid discharges had the lowest average age and were more likely to be Black or Hispanic (note that some states do not allow HCUP to release race data). They were also most likely to be seen in 
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Mental illness charges urban teaching hospitals. Private insurance discharges were most likely to be female (58.7%) and to be seen in large hospitals. Local government hospitals were most likely to treat "all other mental illness", while for-profit hospitals most likely to have Medicare discharges. Nearly three-fourths of private insurance discharges had mood disorders, compared with 52.2% for Medicaid and 39.4% for Medicare. Nearly one-fourth of Medicare discharges were for dementia and delirium and roughly one-third of both Medicare and Medicaid discharges were for schizophrenia and other psychotic disorders. Figure 1 shows that the annual number of psychiatric discharges has remained relatively constant between 1997 and 2007, particularly for delirium and other mental conditions, which each ranged between 112,000 and 146,000 annual discharges. There were between 713,000 and 800,000 mood disorder discharges and between 342,000 and 419,000 annual discharges for schizophrenia and other psychotic disorders.
Figures 2A through 2D also show relatively stable trends, with CPI-adjusted charges generally being consistent with the overall percentages presented in Table 1 . Figure 2A shows that even though the majority of private insurance discharges are for mood disorders, Medicare is actually charged the most for mood disorders due to greater volume, roughly US$4 billion a year since 2003. Mood disorder charges for all other payer sources (excluding Medicare, Medicaid, and private insurance) nearly doubled from US$1 billion in 2005 to US$2 billion in 2007. Figure 2B reveals a similar trend in that Medicare is charged more for schizophrenia and other psychotic discharges than is Medicaid. Figure 2C shows that Medicare charges for dementia and delirium have increased from US$1.4 billion in 1999 to US$2.2 billion in 2007, and Figure 2D shows that Medicaid is clearly charged the most for discharges having other mental illness diagnoses.
Trends in comorbid mental illness are shown in Figure 3 . Mood disorders have clearly grown in prevalence, increasing from being noted as comorbid in 1.5 million discharges in 1999 to 3.4 million discharges in 2007. There have also been steady, but not nearly so dramatic, increases in comorbidity of the other three conditions. Table 2 examines all discharges between 1999 and 2007, grouped by MDCs. Among all discharges, a comorbid mental diagnosis was noted in 14.0% of discharges, with mean charges of hospitalizations having mental comorbidity of US$21,925 and mean charges among those with no mental comorbidity of US$21,593. Of the 26 MDC categories, mental comorbidity was associated with higher charges in 10 categories, lower charges in 11 categories, and roughly equivalent charges in five categories. Excluding mental and substance-related conditions, a comorbid mental illness was most commonly noted among discharges related to the endocrine, nutritional and metabolic system (21.2% of 10.8 million discharges) and respiratory system (20.1% of 33.49 million discharges). Table 3 examines a handful of MDCs in greater detail. One can see that there is variation in age and average charges depending on the specific type of comorbid mental illness. For example, among respiratory system discharges, comorbid schizophrenia and other psychotic disorders are clearly associated with higher charges (29,982 versus 24,796) , and comorbid dementia and delirium is associated with higher charges among those with female reproductive system discharges (24,373 versus 16,799) . Although Medicaid is the predominant funding source for overall mental care, Medicare is charged more for psychiatric hospitalizations, even for those with a primary diagnosis of schizophrenia and other psychotic disorders. Medicare is clearly the main funding source for dementia and delirium. Furthermore, although individuals 80 years of age and greater comprise 5% of the US population, in 2004 they accounted for nearly 21% of all hospital stays which were related with mental health or substance abuse. 38 However, it is noteworthy that the average age of Medicare discharges for mental illness was less than 65 years. This is consistent with other research that has found that psychiatric hospitalization among under-65 years of age, disabled, Medicare-funded beneficiaries, where reason for disability is mental problems, has increased steadily since the mid1980s. 29 Although the rate of psychiatric hospitalization is low, an increased number of covered individuals (aging
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Mental illness charges dollars using consumer price index (CPi). B) Nationwide inpatient Sample estimated total annual CPi-adjusted charges by payer for discharges having primary diagnosis of schizophrenia and other psychotic disorders. C) Nationwide inpatient Sample estimated total annual CPi-adjusted charges by payer for discharges having primary diagnosis of delirium, dementia, and amnestic and other cognitive disorders. D) Nationwide inpatient Sample estimated total annual CPi-adjusted charges by payer for discharges having primary diagnosis of other mental illness. workforce, and broadening of standards) has resulted in more usage and greater costs. 29 Inpatient mental illness comorbidity, particularly mood disorders, is increasing. There is mixed evidence regarding overall financial effect of comorbid mental illness on the CPI-adjusted charges of all MDC discharges. However, a review of a handful of MDCs clearly showed that some of the specific mental illnesses are associated with higher charges for some of the MDCs. The true effects of mental illness, particularly depression, are probably understated because psychiatric illness is under-detected in the elderly and hospitalized medical patients. 17 Furthermore, results from the Aging, Demographics, and Memory Study suggests that 14% of Americans aged 71 years and over have dementia, with prevalence nearly doubling every 5 years after age 70 (5% of those aged 71-79 to 37.4% of those aged 90 and older). 39 The overall effect of comorbid mental illness on costs may also be understated by the fact of premature death; that is, public mental health patients die as many as 25 years younger than others in the general population. 40 
Limitations
This analysis is based on sampled records from discharge data which hospitals have submitted to their State's health agency, and which the State has submitted to the federal government. There of course could be errors in the data; but this data series has been extensively checked and the data used in multiple publications. We are limited to discharges, which is appropriate because the focus is on charges. However, on a clinical level, a more useful level of analysis denominator might be individuals, because roughly 40% of psychiatric inpatients are readmitted within a year of discharge. 41 As a de-identified inpatient discharge dataset, it is not possible to link with other utilization data, such as outpatient care and medications,
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Mental illness charges or to other programs such as social security, housing/income maintenance, or the criminal justice system. This dataset also does not include information from the Department of Veterans Affairs, which is the single largest provider of public mental health care in the United States, 9 with as many as one-third of veterans receiving medical care also having a psychiatric diagnosis. 42 However, this study includes the majority of treated mental health patients and includes all Medicare, Medicaid, and private insurance-funded discharges at community-based acute hospitals. This analysis presented overall number of discharges and charges, and did not adjust for individual characteristics such as age or comorbid medical conditions or for hospital-based characteristics. We also focused on charges rather than converting to costs. 38 
Summary
Total Medicare charges are greater than Medicaid charges for hospitalizations having a primary diagnosis of mood disorders, schizophrenia and other psychotic disorders, and dementia and delirium. Although the number of psychiatric discharges has remained fairly constant between 1999 and 2007, Medicare charges have trended upwards, and private insurance charges have remained constant. The prevalence of comorbid mood disorders in hospital discharges more than doubled during that time period, and there is evidence that this comorbid mental illness is associated with increased hospital charges. 
